Methods for identifying fastidious microorganisms may involve both time-consuming conventional biochemical tests and rapid techniques using modifications of conventional procedures. In recent years, several systems have become commercially available or have been adapted for rapid identification of both Neisseria and Haemophilus species (1, 5, 8, 11, 12, 15, 17) . Rapid carbohydrate degradation methods, coagglutination, and chromogenic substrate systems have largely supplanted cystine-tryptic digest agar carbohydrates for identification of Neisseria species, particularly N. gonorrhoeae (4, 8, 11, 15) . Whereas identification of Haemophilus spp. is still largely dependent on determination of growth factor requirements, test kits using modified conventional tests, rapid disk tests, and novel chromogenic enzyme substrates for identification and biotyping of H. influenza and H. parainfluenzae are in use in many laboratories (1, 5, 12, 13, 17) . Identification of infrequently encountered, fastidious organisms such as H. aphrophilus, Cardiobacterium hominis, and Actinobacillus actinomycetemcomitans is still accomplished largely through conventional biochemical tests, although reliable rapid methods have been described (5). All of the commercial systems currently available are manual methods, although many of them use a computerassisted data base for organism identification.
Methods for identifying fastidious microorganisms may involve both time-consuming conventional biochemical tests and rapid techniques using modifications of conventional procedures. In recent years, several systems have become commercially available or have been adapted for rapid identification of both Neisseria and Haemophilus species (1, 5, 8, 11, 12, 15, 17) . Rapid carbohydrate degradation methods, coagglutination, and chromogenic substrate systems have largely supplanted cystine-tryptic digest agar carbohydrates for identification of Neisseria species, particularly N. gonorrhoeae (4, 8, 11, 15) . Whereas identification of Haemophilus spp. is still largely dependent on determination of growth factor requirements, test kits using modified conventional tests, rapid disk tests, and novel chromogenic enzyme substrates for identification and biotyping of H. influenza and H. parainfluenzae are in use in many laboratories (1, 5, 12, 13, 17) . Identification of infrequently encountered, fastidious organisms such as H. aphrophilus, Cardiobacterium hominis, and Actinobacillus actinomycetemcomitans is still accomplished largely through conventional biochemical tests, although reliable rapid methods have been described (5) . All of the commercial systems currently available are manual methods, although many of them use a computerassisted data base for organism identification.
Many laboratories currently use the AutoMicrobic System (Vitek Systems, Hazelwood, Mo.) for identification and susceptibility testing of rapidly growing microorganisms (3, 18) . To inoculate the card, a suspension of a pure culture equivalent to or greater than a no. 3 McFarland turbidity standard is prepared in sterile saline. The card is inoculated automatically by the AutoMicrobic System filling module as for the other Vitek identification and susceptibility test cards (3, 18) , but it is incubated for 4 h at 35°C in an ambient-air incubator instead of in the AutoMicrobic System readerincubator module. The card is read manually on the Vitek card reader, which allows magnified visualization of card reactions under incident light against a reflective background. A comparator template showing the colors of positive tests alongside the appropriate test wells is inserted into the reader to facilitate test interpretation. Test results are entered into the Vitek computer module along with the results of a catalase test, a spot indole test, and, for gram-negative diplococci, growth on modified ThayerMartin medium. Reaction results are indicated as positive (+), negative (-), or indeterminate (?).
The NHI computer program provides an organism identification or several possible identifications, along with identification confidence levels and probabilities, comments, and any contraindicated test results. Confidence levels for identifications are expressed as (i) excellent, very good, or acceptable (card reactions produce typical or minor atypical biopatterns); (ii) good confidence-marginal separation (GCMS; typical organism biopatterns but insufficient separation of the two or three listed species does not permit definitive identification); (iii) questionable biopattern (test results only slightly resemble species groups included in the data base, and the correct identification may or may not be listed in the computer-assisted report); (iv) unidentified organism (biochemical test pattern does not resemble any organism in the data base enough to produce an identification).
The NHI data base includes Neisseria spp., B. catarrhalis, Moraxella spp. Kingella spp., Centers for Disease Control groups M-5 and M-6, and Haemophilus spp. Other fastidious gram-negative organisms in the data base include Cardiobacterium hominis, Eikenella corrodens, Gardnerella vaginalis, and Actinobacillus actinomycetemcomitans. Whereas the NHI card generally provides species identifications, Moraxella spp. are only identified to genus level because of the difficulty in identifying these microorganisms.
Bacterial strains. The 480 organisms tested in this study were recent clinical isolates or stock strains derived from clinical sources (see Tables 1 to 3 (2, 14) . G. vaginalis isolates were identified by growth and hemolysis on human blood-Tween 80 bilayer medium (Remel), catalase and oxidase tests, acid production from glucose, maltose, mannitol, and starch, and hydrolysis of hippurate (6, 19) . Haemophilus spp. and other fastidious gram-negative bacilli were identified by the following conventional tests: Gram stain, oxidase and catalase tests, requirements for X and V factors, the aminolevulanic acidporphyrin test, requirement of C02 for growth, ,-lactamase production, reduction of nitrate, production of indole and urease, lysine and ornithine decarboxylase tests, growth and hemolysis on 5% sheep blood agar (BBL Microbiology Systems) and 5% horse blood agar with bacitracin (Remel), and acid production from glucose, maltose, fructose, su- Table 3 shows the NHI card results for 72 isolates of other fastidious gram-negative species. For seven of the eight Moraxella spp., this species group was among the possible choices in the data base; one isolate was misidentified as N. cinerea (95% confidence). Strains of Kingella spp. and C. hominis were correctly identified or produced GCMS identifications. A single A. actinomycetemcomitans isolate was misidentified as "H. influenza, not a biotype." DISCUSSION In this study, the Vitek NHI card was evaluated for its ability to identify both common and infrequently isolated organisms from clinical sources. Interpretation of the biochemical test reactions was not difficult; positive and negative nitrophenol and nitroaniline end product reactions were easily differentiated. The clarity of these reactions was underscored by the ability of the card to readily identify isolates of N. lactamica, for which detection of 3-galactosidase was a key reaction. Equivocal chromogenic substrate test results were rare; however, the computer-assisted data base allows entry of such results as a ?, thereby eliminating them from consideration in identification. Although individual tests were important for identifying certain organisms, discrepancies in these reactions usually did not make a difference when considered with the other tests. For example, the alanyl-p-nitroanilide test is usually negative only for G. vaginalis and positive for all other organisms in the data base. A few G. vaginalis isolates produced equivocal reactions with this test yet were still called "presumptive G. vaginalis" when other test results were entered. The single N. gonorrhoeae isolate misidentified by the system was alanyl-p-nitroanilide test negative and therefore was misidentified as "presumptive G. vaginalis." Carbohydrate reactions presented no problem in reading. Interpretation of tetrazolium reduction was sometimes difficult, since the entire well must contain a rusty red precipitate for a positive reaction, and sometimes a wisp of precipitate was noted. Biotype discrepancies among the H. influenza strains were due to false-negative ornithine decarboxylase or urease reactions after 4 h in the NHI card when compared with conventional methods. Although all of the cards in this evaluation were read immediately after 4 h of incubation, it was noted that reactions were stable for several hours after removal from incubation. 
